Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 




100 



Figure 1 



130 



Utility 1 



124 



Back End Server 



101 




1 50 : Customer 1 w 



151 



Back End Server 



152 



Generator 



153, 




IED 



108 



102 



Third Party 
122 



Back End Server 




131 



Utility 2 



HI 



123 



Back End Server 



133 



Customer 2 
106 



IED 




f55 

Load 



707 



IED 




^3 



D0D0000 



*2f 



Back End Server 



f54 



> Generator 



IED 



109 




157 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



Figure 2a 



218 



LOAD 



216 



200 



220 



Power Management 
Circuitry 



211 



Power Management Application 
201 202 



Power 
Management 
Component #2 





203 



Power 
Management 
Component #N 



212 



Protocol Stack Layer 



213 



Data Communications 
Interface 




215 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



280 



281 240 



Figure 2b 



LOAD 



IED 



281 



283 




282 



Power Management 
Circuitry 



240 



290 



250 



251 





262 



IED 

Maintenance 
Component 




263 



IED Fraud 
Detection 
Component 



Power 
Quality 
Monitoring 
iomponei 



264 



2 

AutomatecTx 

Meter \ 

Reading J 

^omponenj^/ 



253 



eer to Peer 
Power 
Management 
Component 



261 



257 




IED 
Inventory 
Component 





— ^265 
Power >v 
Outage J 
Component/ 



Protocol Stack 



Data Communications 
Interface 



284 



286 



283 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Sen No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



Figure 3a 



ABC 



300 



302 



301 



LOAD 



IED 



305 



305a 


I CPU 




Data Measurement 


305b 


or Power Management 




Control Functions 


305c 


Memory 


305d 


Software Applications 


305e 


' Protocol Stack Architecture 



306 



Data Communications 
Interface 



^ 307 

O 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blacken, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 





LOAD 317 


Figure 3b 




— -316 

310 


r 


320 



Power Management 
Circuitry 



311 



Power Management Application 
315a 315b 



315c 




Load 
Management 
Component 





Power Quality 
Component 




Billing/Revenue 
Management 
Component 



312 



Protocol Stack 



313 



Data Communications 
Interface 



307 




Customer or Utility 



Back End Server 



Billing/Revenue 
Management 
Component 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



Figure 3c 



IED 310 



305e 

Protocol Stack 



Application 
Layer 



321 



Raw Data 



330 



Security Sub-layer 



321a 



Email Protocol Packaging 



T ransport Layer 322 
R outing Layer 323 
S witching Layer 324 
Interface Layer 325 



321b 



326 



IP 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



Figure 4a 



ABC 



402 



IED 



400 



410 



401 



LOAD 



411 




Power 
Management 
Application 
Components 




Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



420 



Figure 4b 



kWh or kVa pulse 
sent to IED 



422 



IED translates 
pulse to data 



425b 



Data transported over 
network to power 
managament application 
components 



424 



(optional) 
Bypass data 
collection 



Data requires pre-processing 425a 
i 



426 



Back end server processes message and 
transports data appropriate component. 

Data is processed into readable format for 
billing/revenue management component 



Data sent to billing/revenue 
management component 



428 



billing/revenue management component 

computes revenue billing, usage and 
consumption and compares data against 
tariff structure 



430 




no 



434 



yes 



Send power management function 
command to IED via back end server to 
control load and power flow distribution 
accordingly 



436 



Contact Consumer and 

Distributor of power 
distribution system with 
revenue billing, usage or 
consumption data 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



500 



Figure 5a 



Figure 5b 



kWh or kVa pulse 
sent to JED 



511 




IED translates 
pulse to usage and 
consumption data 



512 



( End j 
\"^/ 530 



Usage and consumption data 
transported over network to the 
power managament application 
components 



514 



523 



Command to use 
Second Supplier 
transmitted to IED 



Usage and consumption management 
component receives data 



516 



524 



Command to use First 
Supplier transmitted to 
IED 



Costs and usage tracked 



518 



520 



Costs of First and Second Energy 
Suppliers received 



Second Supplier more 
cost effective 



Costs of First and 
Second Energy Supplier 
compared against 
usage 

522 



First Supplier 
more cost 
effective 



525 



All suppliers too expensive 

I 



Command to reduce 
consumptiontransmitted to IED 



530 



->^Er^ 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 




Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



Figure 7 




710 



J 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



Figure 8 



812 



803 



Power 
Utility 



814 




800 Customer Billing Server 




IED 



804 




IED 



806 



810 



LOAD 




802 



IED 



808 



LOAD 



801 



l_ 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



Figure 9 



908 



Power Utility 



906 



903 



900 



Power 
Generator 



Utility Billing Server 




LOAD 



905 



Customer 



901 



920 



922 



Alert Pager 



921 



I 



Customer Monitoring Serverj 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Sen No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



1000 



1002 



Figure 10 



1001 



LOAD 




1010 



Excel 



1020 



Visio 



1021 



Exchange 
Server 



-N 
V 



1022 



1011 

\ 



1 



1023 



Excel 
Workbooks 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



O 

3 
c 

&> 
• 

cr 

£D 
CO 

o 

CL 
C/3 

CD 
t-* 

TJ 

O. 

. 5* 



c 
3 
o 

o 
c 

i 

CO 



O 7 D " < < < 
fl <B < 5" = = 



o 
o 

0) 



3 



cd cr 

<8 c§ - ° 



CD O 

cr g> 



< 

3 

cr o 



cr cd 



rn CD 



0) 

CO 

Ol 

o 
o 



o 
< 
m 

cn 
en 
o 

f 



CO 
CO 



cn cn cn cn cn cn cn cn cn 
q> -1^4 ^4 -n| ">i co co oo 
a o w 4>. o> co o ro . 4v 




CT 

o 



to 

.2 




O 

> 

X 

o 
> 
r- 

< 
O 

Q 
rn 



o 

CO 
CO 



ro co cn cn 
±± cn cx> oo 
4v ^4 cn cn 



cn co 4^ 

(D CD 4v 



CO 



row 

oo CO 



cn co 4^ ho 

cn oo -si -vi co 
co o co 

^ Ko bo 

o> a> to 



CD 



< 
> 

ro C 

o co cr 

s s m 

cn co 
ro 



O O 

CD ZJ 

5? cr 
c o 

^ CQ 

3 co 
<D cr 

* — CD _ 

T CO 3 
D (Q 
CD q5" CO 
CD << • 
CL CD CD 

O CO 
CD <2. 
03 CF* 
CD 
Q3 

CD 
X 

o 
<L 

CD 

3 

£0 
CD 



CD 
CD 
O 
ZT 

CL 
CD 
< 
O 
CD 



> r o 

3 O O 
5' CD 3 
3 CQ .g 

Si 3* — 

~ <Q CD 

< > 

03 O TD 
3- O <Q 

¥ £i» 

CL 7? 
$ < g 



«> CD 
CO CD 



.3 
*o 

CD 

CO 
O 



I|i 

S J0 <D 

? ® SL 

O CD 

a r cT 

cd rn w 
0x3 
o Z3 

- r CD T3 
CD 

3 
CD 
$ 

CL 

CD 
< 
O 

CD 

O 

m 2. o 

o 

CD 



o 55 
o 3 

CD 

Q- 3 

o) rr 



o 
3 

^ CO O SJ. 
CO 



CD 



< 
CD_ 

. cr 

CD 
CO 

O 

Ex 



o 

CD 
3 

CL 
O 

CD 
3 



CD v< 

CD 0 

? p- 

O 
—1 

;*r 
co 



CD 
CD 



3 

CQ 

o 

^ 3 
> ~ 

s ^ 

CO v< 

a 

m 



CD 
CD 



CD 



CD 

cr 



CD 


Typ 


Chan 


cr 


CD 


CD 


3* 


CO 


$ 




CD 


een 


■3r 

CD 


Upd 


ID 


c 




Oi 
CQ 
CD 


mbe 


CD 
>W 










C> 


CD 


CL 




9i 


CO 






CD 
O 




CO 


O 




Q> 


3 




.3- 


CL 




CL 


CO 












O 

c 




A 


? 




rn 


0 






cr 




;o 


CL 




vD 












V 







0) 

CQ 
—1 

I 



CQ 
C 

5 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Ser. No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 




Start 



Read part of 
XML document 



Figure 12 



1200 



Parse read 
part of XML 
document into 
a data 
structure 



No 



r inishec 



1201 

PRIOR ART 




1203 



1204 



1202 





Transform 
complete 
document 




Output the 
transformed 
document 




► 



Figure 13 

1310 



1320 



1330 



1340 



Data Source 




Incremental 

Data 
Processing 




Incremental 

Data 
Processing 




► 


► 


► 



Data Sink 



1410 



^Sta^^ 



Read part of 
XML stream 



Figure 14 



1420 



1430 



enough to 
ars^; 

No 



1425. 





Yes 



No 




No 



Parse read 
part of XML 
stream 



1450 



Process partial 
document if 
able 



1460 




1470 



Abort 
processing 



1480 



Exit and stop 
parser 



Yes 




490 



Patent Application For: SYSTEM AND METHOD FOR IMPLEMENTING XML ON AN ENERGY MANAGEMENT DEVICE 
Inventor(s): Douglas S. Ransom, Andrew W. Blackett, J. Bradford Forth 
Sen No. 10/627,244; Attorney Docket No.: 6270/107 
Replacement Sheet 



Figure 15 - generation 





Generate part 
of document 
<= buffer size 


1500 




Transmit 
generated part 
of document 
contained in 
buffer 






► 






No 


Finished 












\j generating? ^ 
1502>^^^ 
TVes 


>« 







1501 




End 



Figure 16 - example of a 
transformation generation chain 



1640 



1610 



1620 



1630 



1660 



1670 



HTTP 




TCP/IP Data 


I Transform 


► 


' Sink 



Hash value 
output 



Data structure 




Unicode 




Unity transform 






XML Parsing 


Source 


► 


translation 


► 


















1650 



